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(54) Title: MEDIATED ELECTROCHEMICAL OXIDATION USED FOR THE DESTRUCTION OF ORGANICS CONTAMI- 
NATED WITH RADIOACTIVE MATERIALS, DISSOLUTION OF TRANSURANICS, AND THE DECONTAMINATION OF 
EQUIPMENT CONTAMINATED WITH MIXED WASTE 

(57) Abstract: A mixed waste mediated electrochemical oxidation process (MEO) process and apparatus for the dissolution of 
transuranic elements (e.g., plutonium, neptunium, americium, curium, and californium), and/or compounds thereof in transuranic 
waste (TRUW), low level waste (LLW), low level mixed waste (LLMW), special case waste (SCW), and greater than class C (GTCC) 
LLW's, and also the destruction of the non-fluorocarbon (e.g., PTFE) organic component in the waste. The MEO process and ap- 
paratus operates in three different modes; dissolution, destruction, and decontamination. Non-radioactive materials combined in the 
waste are part of the mixed waste. The principle components of mixed waste of concern are the organic materials that are contam- 
inated with radioactive compounds. In the first mode, dissolution, the process runs until the transuranics such as a mixed oxide or 
carbide, and/or mixture of oxides or carbides of uranium and plutonium are totally dissolved into solution. The second mode destruc- 
tion, the process is operated such that the mixed waste materials are reduced to a C0 2 , water and small amounts of inorganic salts. 
The third mode decontamination, involves contaminated equipment, instruments, glassware, containers (drums and equipment). In 
the decontamination mode the MEO process destroys the mixed wastes that have contaminated the equipment. In the mediated 
electrochemical oxidation process one or more regenerable oxidizing redox couples (specified in Tables I and II) interact with the 
mixed waste to decompose it. The oxidizers are present in electrolytic solutions that are acidic, alkaline, or neutral, operating in the 
temperature range of slightly above freezing to slightly below boiling point of the electrolyte at one atmosphere. 
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